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CLAIMS 



(57) [Claim (s)] 

[Claim 1] A revolving shaft is arranged inside bearing. Between the inner circumference side 
dynamic pressure sliding surface of said bearing, and the periphery side dynamic pressure 
sliding surface of said revolving shaft In the bearing equipment which forms an oil film with 
the welding pressure of the dynamic pressure generating slot established in the dynamic pressure 
sliding surface concerned, and supported said revolving shaft free [ rotation ], while forming 
either said bearing or a revolving shaft from oil impregnated sintered metal Bearing equipment 
characterized by making another side into the metal material which has the random irregularity 
of surface roughness 0. 3S~0. 5S in the dynamic pressure sliding surface. 

[Claim 2] The manufacture approach of the bearing equipment according to claim 1 characterized 
by obtaining the surface roughness in the dynamic pressure sliding surface of said metal 
material by barreling. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to bearing equipment and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] As conventional bearing equipment, the dynamic pressure group 
bearing by which two or more formation of the so-called dynamic pressure generating slot of 
the shape of the shape of a herringbone or a spiral was carried out is known in the bearing 
sliding surface. The starting dynamic pressure group bearing is a kind of plain bearing, it 
stuffs lubricant (working fluid), such as oil, into the interior of bearing along the 
above-mentioned dynamic pressure generating slot established in the sliding surface with 
rotation, makes lubricant generate a high pressure, and receives a load with this fluid 
pressure. 

[0003] However, there is a problem of the lubricant with which this dynamic pressure generating 
slot was lubricated in high-speed rotation since the metal or the nonferrous metal was used 
for the revolving-shaft list as a bearing ingredient, if it was in these bearing equipment 
flowing out according to a centrifugal force, bearing rigidity running short with the lack 
of lubrication, and the deflection of a revolving shaft becoming large, and resulting in 
printing soon. 

[0004] Moreover, at the time of starting, since metallic contact - boundary lubrication will 
be repeated, a crack occurs in a revolving shaft or bearing and there is also a problem of 
losing a dynamic pressure function. 

[0005] Then, these people aimed at solution of the above-mentioned trouble in the "hydrodynamic 
bearing equipment"' of JP, 63-60247, B which applied previously, the "oil impregnated sintered 
bearing" of JP, 3-107612, A, and the "bearing equipment" of JP, 3-96426, U. 

[0006] The hydrodynamic bearing equipment of JP, 63-60247, B While forming a dynamic pressure 
generating slot in the boss of bearing metal which consists of a sintered alloy of porosity 
nature The oil infiltrated into this bearing metal, and the grease for the oil film formation 
made to intervene between revolving shafts It considers as the same kinematic viscosity and 
the same kind, and at the time of starting of the revolving shaft which does not produce a 
dynamic pressure operation, the oil of bearing metal attains a lubrication function, liquid 
film is formed with grease after starting, and a lubrication function is attained. 
[0007] Three or more articles of lobes which form a clearance wedge-shaped between these 
revolving shafts while making path clearance between a projection and a revolving shaft smaller 
than other parts are arranged inside equiangularly, and the oil impregnated sintered bearing 
of JP, 3-107612, A forms an oil film wedge-shaped from oil which gathers for this lobe at the 
time of axial rotation, and obtains a good lubrication function. 

[0008] The bearing equipment of JP, 3-96426, U forms an always good oil film among the other 
parties who prepare the lobe for these revolving-shaft bearing in either bearing or a revolving 
shaft, it is made to make this lobe counter the other party in a predetermined area in order 

to make this lob© produce the oil dynamic pressure effectiveness more than predetermined, and 

counter each lobe and these lobes, and obtains a good lubrication function. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles also 
in each above-mentioned proposal equipment, namely, the dynamic pressure sliding front face 



of a revolving shaft — receiving — usually — ultraprecise finishing (grinding) — carrying 
out — **** — therefore, the surface roughness — about 0.3 — although it has become S or 
less, there is a problem that the wettability of the oil to the dynamic pressure sliding surface 
of a revolving shaft is bad in case of such surface roughness, an oil film becomes easy to 
go out, and a good lubrication function is not always obtained. 

[0010] Moreover, since the projection produced on a front face becomes sharp according to 
ultraprecise finishing, there is a problem of being easy to attach a contact crack. 
[0011] Moreover, according to ultraprecise finishing, since there is much contact surface at 
the time of metallic contact, it is easy to produce wear and there is awe which has a bad influence 
on rotation precision. 

[0012] According to ultraprecise finishing, the adhesion of the oil to the revolving shaft 
in operating state is comparatively bad, and the problem that the stable dynamic pressure 
property is not acquired also has it further again. 

[0013] Then, it aims at offering its bearing equipment [ from which the dynamic pressure property 
which whose adhesion of the oil to a revolving shaft / in / the projection configuration produced 
on a front face while a dynamic pressure lubrication function with the wettability of an oil 
good / this invention / at best always is obtained is blunt, generating of a contact crack 
is prevented, there is moreover little contact surface, and rotation precision is maintained 
good, and / the upper operating state / was good, and was stabilized is acquired ], and 
manufacture approach. 
[0014] 

[Means for Solving the Problem] In order that the bearing equipment of this invention may attain 
the above-mentioned purpose, a revolving shaft is arranged inside bearing. Between the inner 
circumference side dynamic pressure sliding surface of said bearing, and the periphery side 
dynamic pressure sliding surface of said revolving shaft In the bearing equipment which forms 
an oil film with the welding pressure of the dynamic pressure generating slot established in 
the dynamic pressure sliding surface concerned, and supported said revolving shaft free 
[ rotation ], while forming either said bearing or a revolving shaft from oil impregnated 
sintered metal It is characterized by making another side into the metal material which has 
the random irregularity of surface roughness 0. 3S-0. 5S in the dynamic pressure sliding surface. 
[0015] The manufacture approach of the bearing equipment of this invention is characterized 
by obtaining the surface roughness in the dynamic pressure sliding surface of the metal material 
in the above-mentioned means by barreling, in order to attain the above-mentioned purpose. 
[0016] 

[Function] According to the bearing equipment in such a means, the dynamic pressure sliding 
surface of the metal material which has the random irregularity of surface roughness 0. 3S-0. 5S 
works so that wettability of the oil which intervenes between oil impregnated sintered metal 
may be made good. Moreover, it works also so that the projection configuration produced on 
the front face of a dynamic pressure sliding surface may be made into the configuration which 
became blunt. Moreover, it works also so that the contact surface at the time of metallic contact 
may be lessened compared with a grinding article. It works further again also so that adhesion 
of the oil in operating state may be made good. 

[0017] If it barrels to metal material according to the manufacture approach of the bearing 
equipment in such a means, the sliding surface which has the random irregularity of surface 
roughness 0. 3S-0. 5S will be obtained simply. 
[0018] 

[Example] Hereafter, the example of this invention is explained based on a drawing. It is the 
cross-sectional view of the bearing equipment which drawing 1 shows the 1st example of this 



invention, and the cross-sectional view of bearing where drawing 2 is shown in drawing 1 
and if shown in drawing 1 , in order to avoid that drawing becomes complicated, only the right 
half is shown. 

[0019] The bearing equipment of this 1st example makes that basic structure the same about 
with it of JP, 63-60247, B. In drawing 1 and drawing 2 , the bearing metal shown with a sign 
30 is the dynamic pressure group bearing stated with the conventional technique. Bearing metal 
30 is formed in the shape of a sleeve, as shown in drawing 2 , plurality inclined in the sliding 
surface around this boss, for example, herringbone-like dynamic pressure generating slot 30a 
is formed in it. In addition, this dynamic pressure generating slot may be the thing of the 
shape of two or more spiral. 

[0020] Bearing metal 30 consists of the sintered alloy of porosity nature (porous), and the 
oil of the silicon system of this [ 50C / / S phase / for example, ] sinks into this porous 
part. [ kinematic viscosity ] That is, bearing metal 30 serves as the so-called oil impregnated 
sintered bearing. In addition, sinking [ of this oil ] in is performed by the vacuum impregnation 
for example, under an elevated temperature. 

[0021] Thus, the capstan shaft 21 is fitted in the boss of the constituted bearing metal 30 
as a revolving shaft. 

[0022] Here, although it is the point of making the description of this example, this revolving 
shaft 21 is formed from metal material, and the random irregularity of surface roughness 
0. 3S-0. 5S is formed in the front face (dynamic pressure sliding surface). 
[0023] The random irregularity of the surface roughness 0. 3S-0. 5S on this dynamic pressure 
sliding surface is obtained by considering finishing of a revolving shaft 21 as barreling 
instead of ultraprecise finishing. 

[0024] With this barreling (barrel finishing), to a barrel tub, the revolving shaft 21 as 
finishing material, a rose polish stone, A compound and water are inserted in. Rotation, 
vibration, a centrifugal flow, a gyroscope (self-revolution), According to the relative motion 
difference which gives movement of a high-speed-steel pin (a forward inversion and revolution), 
reciprocating (right-and-left round trip), an eddy flow (vortex), and a toner flow (a **** 
flow and dry type), and is produced between a revolving shaft 21 and a polish stone It is the 
thing of the processing method which performs surface finish, and if it performs such barreling, 
the random irregularity of surface roughness 0. 3S-0. 5S as shown in drawing 5 will be obtained 
simply. 

[0025] Incidentally, in this example, the surface roughness of a revolving shaft 21 is 0. 33S 
(micrometer). 

[0026] And oil ****** 30b beveled greatly is formed in one edge side of the boss of bearing 
metal 30, and a part of oil 31 is accumulated in this part. 

[0027] Here, when the motor has stopped, it is in the condition that the revolving shaft 21 
also stopped, and in this condition, a part of periphery of a revolving shaft 21 is in contact 
with the sliding surface of the boss of bearing metal 30. 

[0028] In the early phase where a motor starts and a revolving shaft 21 begins rotation from 
the starting idle state The lubrication function between a revolving shaft 21 and bearing metal 
30 is attained by the oil which sinks into bearing metal 30. On the other hand, after starting 
of a motor, after a revolving shaft 21 begins rotation, along with dynamic pressure generating 
slot 30a (refer to drawing 2 ) of bearing metal 30, oil is pushed in between a revolving shaft 
21 and the boss of bearing metal 30. According to a pumping operation As shown among both at 
drawing 1 , liquid film 31a is formed, and with the pressure of this liquid film, a revolving 
shaft 21 is estranged from a boss and rotates a revolving shaft 21 in the state of non-contact 
to a boss. Such a function is called the hydrodynamic bearing operation. 



[0029] When a revolving shaft 21 rotates in the state of non-contact to a boss, oil fully sinks 
into the porous circles of the bearing metal 30 which consists of a sintered alloy. 
[0030] Since ** and oil **** 30b which moves with rotation of a revolving shaft 21 is prepared 
and oil comes to circulate through liquid film 31a between this part and a boss side, the outflow 
of that oil is prevented. 

[0031] On the other hand, when the revolving shaft 21 touches the boss side of bearing metal 
30 at the time of starting of a motor, the oil in bearing metal flows towards a revolving shaft 
21 by friction, and a lubrication function is attained by this oil between revolving shafts 
11. And the oil which flowed towards the revolving shaft 21 advances to the both-ends side 
of bearing metal 30, and it returns from a both-ends side to the porous circles of bearing 
metal, and, thereby, a pump action is performed. 

[0032] Thus, in this example, since the revolving shaft 21 is made into the metal material 
which has the random irregularity of surface roughness 0. 3S-0. 5S in the dynamic pressure sliding 
surface while forming bearing 30 from oil impregnated sintered metal, the above-mentioned 
actuation is performed convenient. 

[0033] That is, it is because the dynamic pressure sliding surface which has the random 
irregularity of surface roughness 0. 3S-0. 5S will make good wettability of the oil which 
intervenes between bearing 30 if the reason is explained to a detail, so an oil film stops 
going out and an always good dynamic pressure lubrication function can be obtained. 
[0034] Moreover, it is because this dynamic pressure sliding surface makes the projection 
configuration produced on a front face the configuration which became blunt, so generating 
of a contact crack can be prevented. 

[0035] Moreover, it is because this dynamic pressure sliding surface lessens the contact surface 
at the time of metallic contact compared with the grinding article by ultraprecise finishing 
etc. , so it is hard coming to generate wear and rotation precision can be maintained good. 
[0036] Moreover, it is because this dynamic pressure sliding surface makes adhesion of the 
oil in operating state good, so the stable dynamic pressure property can be acquired. 
[0037] Moreover, in this example, the random irregularity of the surface roughness 0. 3S-0. 5S 
in an above-mentioned sliding surface can be easily obtained now by barreling. 
[0038] Drawing 3 is the cross-sectional view of the bearing equipment in which the 2nd example 
of this invention is shown, and the basic structure is the same as JP, 3-107612, A about. 
[0039] This oil impregnated sintered bearing 1 constitutes the field (lobe) 3 which projects 
towards an inside 5, i. e. , revolving shaft, side at at least three or more points of the 
peripheral surface of a boss 2. This lobe 3 is the path clearance CI between revolving shafts 
5. Path clearance C2 in other inner skin parts 4 It is made small and the wedge-shaped clearance 
S is formed between revolving shafts 5 in an entrance side (it sets to a hand of cut and is 
a near side). Since the flat field constitutes the lobe 3 for the normal in the symmetry as 
a shaft in the case of this example, predetermined effectiveness is acquired even if a revolving 
shaft 5 rotates in which direction. 

[0040] The peripheral surface part 4 except a lobe 3 is as plain bearing, the usual path clearance 
C2, for example, single-sided path clearance. Less than 15 micrometers, it is preferably set 
as about 5-10 micrometers, and is the single-sided path clearance CI at a lobe 3. It is formed 
so that about 2-3-micrometer path clearance may be constituted. 

[0041] Since a revolving shaft 5 must be supported by the lobe 3 of three points at the time 
of quiescence and high oil pressure must be generated in a lobe 3 at the time of rotation, 
the powdery substance to fling in the eyes of this bearing is carried out so that porous one 
of the front face of a lobe 3 may be lost substantially. 

[0042] And even if it is in this 2nd example, the revolving shaft 5 is formed from metal material 



like the 1st example, and the random irregularity of surface roughness 0. 3S-0. 5S is formed 
in that front face (sliding surface) of barreling. 

[0043] Therefore, although an oil is supplied from porous one in bearing 1, this oil forms 
an assembly and a wedge-shaped oil film in the wedge-shaped clearance S between lobes 3 with 
rotation of a revolving shaft 5 and a revolving shaft 5 is surfaced with oil pressure when 
a revolving shaft 5 rotates Since three-place equal arrangement of this wedge-shaped clearance 
S and lobe 3 is carried out on the periphery The oil pressure Fl in each lobe 3, and F2 and 
F3 Actuation of rotating stable support of the revolving shaft 5 being carried out by the 
surfacing effectiveness like a hydrodynamic bearing By forming the random irregularity of 
surface roughness 0. 3S-0. 5S in the sliding surface of a revolving shaft 5 by barreling, it 
is carried out without bearing. Of course, the detailed reason is the same as the 1st example. 
[0044] Drawing 4 is the cross-sectional view of the bearing equipment in which the 3rd example 
of this invention is shown, and the basic structure is the same as JP, 3-96426, U about. In drawing 
4 , the revolving shaft 12 is inserted in the interior of the bearing 11 which comes to form 
oil impregnated sintered metal in a bell shape in the state of loosely fitting. Lobe of three 
bodies lib protrudes on inner skin 11a of the above-mentioned bearing 11 toward the radial 
inside 12, i. e. , revolving shaft, side. And the wedge-shaped oil film 13 is formed, respectively 
between the revolving shafts 12 of the other party who counters each of such lobe lib and this 
lobe lib, and the so-called self-lubrication is performed. 

[0045] At this time, the opposite part to the revolving shaft 12 in each above-mentioned lobe 
lib is formed so that the shape of a curved surface which met the peripheral face of a revolving 
shaft 12 may be made, and that opposed face product is formed so that it may have the area 
more than predetermined, in order to make the dynamic pressure effectiveness of the 
above-mentioned oil film 13 in the magnitude more than predetermined. The opposed face product 
to the revolving shaft 12 of this lobe lib is set as a revolving shaft 12 in proportion to 
the magnitude of the eccentric load by which a load is carried out. 

[0046] Moreover, powdery substance to fling in the eyes is given to the opposite surface part 
to the revolving shaft 12 in the above-mentioned lobe lib, and porous one is made as [ exist ]. 
This powdery substance to fling in the eyes can be easily formed by forcing on the surface 
part of lobe lib .the rod part material which is equivalent to a core in the creation process 
of bearing 11. In addition, porous one exists in other wall parts except lobe lib as it is 
among inner skin 11a of the above-mentioned bearing 11, and oil supply is performed from here. 
[0047] And even if it is in this 3rd example, the revolving shaft 5 is formed from metal material 
like the 1st and 2nd example, and the random irregularity of surface roughness 0. 3S-0. 5S is 
formed in that front face (sliding surface) of barreling. 

[0048] In this 3rd example, when lobe lib is equipped with the opposed face product of the 
magnitude more than predetermined to a revolving shaft 12, the dynamic pressure effectiveness 
of a big oil is produced corresponding to that big opposed face product. That is, if the opposed 
face product to the revolving shaft 12 of each above-mentioned lobe lib is made greatly, the 
amount of recess of the oil pressure produced among both becomes small, that part dynamic 
pressure becomes large, and further, this big dynamic pressure will be stabilized by the 
powdery-substance-to-f ling-in-the-eyes part in the front face of lobe lib, and will be 
maintained. 

[0049] For this reason, even if it is the case where the large load of the eccentric direction 
is added to a revolving shaft 12, between the revolving shafts 12 of the other party who counters 

each lobe lib and this lobe lib, an oil film 13 will be formed good, a revolving shaft 12 is 

stabilized without carrying out metallic contact to bearing 11, and bearing and maintenance 

of it are done by the self-lubrication by this. 



[0050] Moreover, even if both should cause metallic contact, since the opposed face product 
to the revolving shaft 12 of each lobe lib is large, the load per unit area at the time of 
contact (planar pressure) will be suppressed small, therefore friction of bearing 11 has stopped 
being able to go on easily. 

[0051] These actuation and effectiveness are acquired without bearing by forming the random 
irregularity of surface roughness 0. 3S-0. 5S in the sliding surface of a revolving shaft 5 by 
barreling. Of course, the detailed reason is the same as the 1st example. 

[0052] Although invention made by this invention person above was concretely explained based 
on each example Although this invention is not limited to each above-mentioned example and 
limits the kinematic viscosity of the oil made to intervene between oil and the revolving shafts 
which are variously infiltrated into bearing metal in the 1st example needless to say [ that 
it is deformable ] in the range which does not deviate from the summary This invention is 
applicable similarly to the bearing equipment which is not limited. 

[0053] Moreover, in the 2nd and 3rd example, although he is trying to form Lobes 3 and lib 
in bearing 1 and 11 side, it is also possible to consider as the configuration which prepares 
a lobe in revolving-shaft 5 and 12 side. 

[0054] Although bearing is formed from oil impregnated sintered metal and the revolving shaft 
is made into the metal material which has the random irregularity of surface roughness 0. 3S~0. 5S 
in the sliding surface in each above-mentioned example further again, the thing [ supposing 
that it is reverse ] is also possible. 
[0055] 

[Effect of the Invention] Since another side was made into the metal material which has the 
random irregularity of surface roughness 0. 3S-0. 5S in the dynamic pressure sliding surface 
according to the bearing equipment of this invention while forming either bearing or a revolving 
shaft from oil impregnated sintered metal as stated above, it works so that wettability of 
the oil which intervenes between oil impregnated sintered metal may be made good, and an oil 
film ceases to go out, and this dynamic pressure sliding surface becomes possible [ obtaining 
an always good dynamic pressure lubrication function ]. Moreover, this dynamic pressure sliding 
surface works so that the projection configuration produced on a front face may be made into 
the configuration which became blunt, and it becomes possible [ preventing generating of a 
contact crack ]. Moreover, this dynamic pressure sliding surface works so that the contact 
surface at the time of metallic contact may be lessened compared with a grinding article, and 
it becomes possible [ being hard coming to generate wear and maintaining rotation precision 
good ]. This dynamic pressure sliding surface works so that adhesion. of the oil in operating 
state may be made good, and it becomes possible [ acquiring the stable dynamic pressure 
property ] further again. Moreover, according to the manufacture approach of the bearing 
equipment of this invention, the surface roughness of the above-mentioned metal dynamic 
pressure material sliding surface can be easily obtained by barreling. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-sectional view of the bearing equipment in which the 1st example 
of this invention is shown. 

[Drawing 2] It is the cross-sectional view of the bearing shown in drawing 1 . 

[Drawing 3] It is drawing of longitudinal section of the bearing equipment in which the 2nd 

example of this invention is shown. 

[Drawing 4] It is drawing of longitudinal section of the bearing equipment in which the 3rd 
example of this invention is shown. 

[Drawing 5] It is drawing showing the surface roughness obtained by barreling. 

[Description of Notations] 

1, 11, 30 Bearing 

4 11a Inner skin of bearing 

5, 12, 21 Revolving shaft 

31a Oil film 
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